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Abstract 
ERP (Enterprise Resource Planning) systems are now viewed as powerful information technology solution for SMEs (Small and 
Medium scale Enterprises) in India, in order to remain competitive in the global knowledge based business. ERP paves a good 
path to streamline the internal and external processes of enterprise and promotes qualitative development in the work and work 
process.This paper systematically investigates effects of training, project management, hardware and software, skills of 
workforce and top management’s support on quality aspects. For this investigation data is collected from 95 SMEs in India. 
Factor analysis is carried out to ensure different types of validities. Further effect of each factor on quality aspect is analysed with 
the help of regression model. Analysis clearly gives the insight about relative importance of various factors affecting Quality 
aspects and prioritises them to achieve maximum quality benefits. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Small and Medium Enterprises (SMEs) play a vital role for the growth of Indian economy by contributing 45% of 
industrial output, 40% of exports. It creates 1.3 million jobs every year and produce more than 8000 quality products 
for the Indian and global markets. SME’s Contribution towards GDP presently is 17% which is expected to increase 
to 22% by 2020.1 Promoting SMEs is nothing but promoting the development in the rural areas of India. 2, 37 
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 But non-availability of highly skilled labour at affordable costs40 , Absence of adequate knowledge, technology, low 
production capacity, ineffective marketing strategy, constraints on modernization & expansions, identification of 
new markets, follow-up with various government agencies to resolve problems37, Increasing Exports 9, Enhanced 
competition from China and a few low cost centres of production37 , are the different challenges that Indian SMEs 
are facing2. Indian SMEs have been facing a tough time due to globalization and liberalization in trade, coupled with 
World Trade Organization regime, but the SMEs which have strong technological base, international business 
outlook, competitive spirit, willingness to restructure them and better withstanding of the present challenges can 
contribute to the Indian economy37. Indian SMES can convert these challenges into opportunities with a powerful IT 
solution5. SMEs often have sophisticated and industry-specific business processes and IT needs, but must cater these 
needs with relatively small budgets and limited IT staffs. SMEs are slowly adopting IT tools in their operations to 
become more competitive, but the penetration of IT in SMEs is much below than its potential 43. ERP system can 
provide SMEs with the launch pad for long-term growth, competitiveness and success 43, 46. 
Enterprise resource planning (ERP) systems integrate and automate internal and external management information 
across an entire organization, embracing manufacturing, finance and accounting, sales and service, customer 
relationship management, etc. 34. ERP facilitates the flow of information between all business functions inside the 
boundaries of the organization and manage the connections to outside stakeholders. ERP system has many features 
like an integrated database with real time distributed functions, visibility of all the important business processes 
across various departments of an organization; automatic and coherent work; unified and single reporting system to 
analyze the statistics 35. ERP system also provide standard interfaces to most commonly used software and systems, 
including mobile, Built-in support to track exchange rates, convert currencies and consolidate financials which in 
turn helpful for global expansion (which requires currency conversions, financial consolidations and roll-ups) 7, 48, 49, 
52
. There are different Issues and Challenges of ERP implementation In Indian SME’s like lack of Awareness, 
perception that ERP is meant only for large firms mainly owing to the high costs of acquisition, Earlier 
Implementation failures , customization increases the cost; less of capital than their larger counterparts, Change 
management, Limited resource of in-house IT team 23, 26, 28, 38. Some of the factors are to be considered before 
starting an ERP system implementation are Infrastructure resource planning, Education about ERP, Human resource 
planning, Top management commitment, Training facilities, and Right people for the implementation 45.  
These factors help organizations to understand their level of preparedness for an ERP implementation. Before the 
implementation organizations must evaluate organizational objectives and requirements, Planning, customer profile, 
global support base as well as the financial credentials 8, 9, 24, 25. The aim of this research is to investigate Quality 
benefits and prioritize the factors affecting Quality benefits on implementation of ERP in Indian SMEs. 
2. Literature Review 
In the late 90’s, researchers started to show interest in Enterprise Resource Planning. Davenport (1998) discussed 
the functionality of an ERP system and the complexity of implementation 10. Van Everdingen et al. (2000) surveyed 
more than 2000 European companies in order to study adoption of ERP in different industries 11. Much of the early 
research focused on implementation issues and the use of “Best Practices” in processes. Nau et.al (2001) identified 
certain factors by analyzing selective articles for successful implementation of ERP 12 and Muscatello (2002) 
surveyed the essential factors in ERP implementation 7. Al-Mashari (2002) presents a research agenda for ERP and 
identified a huge gap in the ERP literature 4. Ashim et.al (2004), studied the design and implementation risks factors 
for ERP systems in Indian organizations 13. Buonanno.et.al (2005), analyzed the empirical data and composed that 
that business complexity is a weak predictor of ERP adoption 14. Wu.et.al (2006) used Hochstrasser model is used to 
analyze the uncertainties of tangible benefits in the process of ERP project investment 15. Jafari et al. (2006) carried 
a research for Malaysian SMEs and identified ten important issues for the success of ERP implementation 16. Woo 
(2007) carried out research for major Chinese organizations and reported six critical issues for the successful 
implementation of ERP systems 17. Upadhyay et.al (2008) carried out research study for Indian SME organizations 
where the researchers empirically identified certain issues that actually would guide to the success of ERP 
implementation 38. Kale et.al (2009), presented that in India, SMEs are the backbone of the economy and are today 
faced with global competition 8. Upadhyay et. al (2009) targeted to the SME’s which have already completed the 
process of adopting an ERP system and revealed that certain critical factors could lead to positive implementation of 
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ERP 18. Paivi (2009) discussed that the principal reason for failure has often been associated with the poor 
management of ERP implementation projects 19. Noudoostbeni et al. (2009) assessed important success factors and 
failure factors in Malaysian SME companies 20. Elaine Youngberg et.al (2009) examined technology acceptance 
variables for highly educated, professionally autonomous end users of an ERP component to understand significant 
variables’ correlation and predictive effects on perceived usefulness and usage constructs 54. Yan Xu et.al (2009) 
presented new evaluation model for successful enterprise resource planning systems Implementation  for both global 
and local objectives 55. Yuan Sun et.al (2009) generated models that examined user perception of technological 
attributes presumed to inﬂuence intention to use IT and consequent usage behavior 56. Chia-ChiaLin et.al (2009) 
investigated the integration of information system reengineering technology in the process of introducing ERP 
system and on both the subjects of data and process in information system reengineering technology 57. Garg (2010) 
explored and validated the existing literature empirically to find out the critical failure factors that lead to the failure 
of ERP in context to Indian retail organizations 21. Ganesh.et.al (2010) argues that Indian consultants often fail in 
recognizing the technology, employee, vendor, project etc. related to the ERP implementation 22. Poonam (2010) 
explored and validated the existing literature empirically to find out the critical success factors 23. Rajiv Malhotra 
et.al (2010) concludes that for successful implementation of ERP in SMEs, a detailed study of the needs and 
business processes of the enterprise must be carried out 58. Acklesh Prasad et.al (2010) examines the relationship 
between the effectiveness of IT steering committee driven IT governance initiatives and firm's IT management and 
IT Infrastructure related capabilities 59. Malgorzata Plaza et.al (2010) concluded that, for ERP implementation 
Managers need to understand the impact of the start-up effect On project duration 60. Peter Trkman (2010) proposed 
theoretical framework with the utilization of three theories: contingency, dynamic capabilities and task–technology 
fit 61. Lee J. Yao (2010) Examined relationship between IT spending and firm productivity 62. Yan Zhu et. al (2010) 
developed  an integrative model to explain the post-implementation success of ERP, based on the Technology–
Organization–Environment (TOE) theory 63. Lluı´s et.al (2010) analyzed different module types that influence the 
time spent on an ERP implementation 64. Jacek Lewandowski et.al (2013) identified and evaluated common 
problems experienced in the implementation as well as post-implementation stage of Software as Service ERP 
systems by Small and Medium Enterprises 65.   Edward W.N (2013) addressed the issues through providing a current 
account of diffusion and infusion of OR methodologies in IT decision making practice and by analysing factors 
affecting decision making satisfaction from a Technological Organisational, and Environmental (TOE) framework 
in the context of IT induced business transformations 66. 
Above literature study clearly point out that ERP system will help SMEs to achieve growth challenges and 
remain competitive in global economy. But most of the SMEs never think to implement the software in their 
business systems due to high cost of proprietary software and time required for the implementation. But there are 
different low cost options like cloud based ERP, Low cost ERP for SMEs, open source ERP etc. are available for 
SMEs which can acts as growth multiplier by achieving Cost and Quality benefits provided by ERP system. 
3. Problem Statement 
Indian SMEs can convert challenges (non-availability of highly skilled labor at affordable costs 3, Absence of 
adequate knowledge, technology, low production capacity, ineffective marketing strategy, constraints on 
modernization & expansions, identification of new markets, follow-up with various government agencies to resolve 
problems 4, Increasing Exports 9, Enhanced competition from China and a few low cost centers of production 4 into 
opportunities with a powerful IT solution like ERP which offers multiple benefits to face global competition. There 
are different Issues and Challenges of ERP implementation in Indian SMEs. So it is necessary to identify some of 
the factors which are to be considered before starting an ERP system implementation. This study tries to present 
different Quality benefits getting ERP implemented Indian SMEs to face global competition and Factors affecting 
Quality Benefits while implementing ERP system for SMEs. It also tries to shed the light on different low cost ERP 
solutions which are available to create awareness and enlightening the Indian SMEs. Basic aim of this research is to 
model different factors affecting the Quality benefits of ERP and to priorities them for successful ERP 
implementation in Indian SMEs. 
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4. Research Objectives 
This research investigates Quality benefits on implementation of ERP/CRM in Indian SMEs which leads to 
objectives. 
 
• To identify whether there is significant difference in QUALITY Benefits in SMEs with well defined IT system 
and SMEs with not such well defined IT systems.  
• To identify various constructs for measurement of performance measures and factors influencing performance 
measures.  
• To develop a conceptual model to identify relationship between performance measures and various factors 
influencing on performance measures of ERP.  
• Testing  the  conceptual  model  through  various hypothesized path by statistical tool SPSS-21 with following 
sub-objectives 
• To identify the relationship of Quality Benefits with respect to training, project management, hardware and 
software used skill of workforce, top management support.  
5. Conceptual  Model 
Figure 1 shows the conceptual model, where the dependent variable is Quality Measures shows correlation with 
various independent variables. Dependent variables are the ones that depend on other variables. The value of 
dependent variable depends on independent variable. They are not directly tangible, but have a strong correlation 
with independent variables. For this study Quality measures is considered as dependent Variable. Independent 
variables mainly contribute to measurement of model. Here training, project management, Hardware and software, 
Top management support and skill of work force considered as independent variables.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Conceptual model to measure quality benefits of ERP implementation in Indian SMEs. 
6. Research Hypotheses 
From the conceptual model, hypotheses are generated and proposed to expect the positive relationship between 
the performance measures and ERP/CRM implementation to set accountability and responsibility of effective 
research procedure.  Formulated Hypotheses for Quality Measures are as shown in Table 1. 
 
Training 
Hardware and software 
Top Management support 
Skill of Workforce 
Project Management 
 
 
Quality Measures for success of 
ERP/CRM Implementation 
Independent Variable Dependent Variable
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Table 1: Hypotheses for Quality Measure for ERP Implementation in Indian SMEs 
Null hypothesis Alternate hypothesis 
H10: Higher level of Quality benefits is not positively related with 
training. 
H1a: Higher level of Quality benefits is positively related with 
training. 
H20: Higher level of Quality benefits is not positively related with 
Project Management. 
H2a: Higher level of Quality benefits is positively related with 
Project Management. 
H30: Higher level of Quality benefits is not positively related with 
Hardware and software. 
H3a: Higher level of Quality benefits is positively related with 
Hardware and software. 
H40: Higher level of Quality benefits is not positively related with 
Skill of workforce. 
H4a: Higher level of Quality benefits is positively related with 
Skill of workforce. 
H50: Higher level of Quality benefits is not positively related with 
Top Management support. 
H5a: Higher level of Quality benefits is positively related with Top 
Management support. 
7. Research methodology 
This section provides a clear and understandable aspect of study area, research design, samples size, tools for 
data collection, Statistical tools for data analysis and validation. This research design involves a cross sectional 
study which is used to analyze the impact of various critical success factors (Training, Project Management, 
Hardware and software, Skill of workforce, Top management Support) on performance measures of enterprise 
resource planning systems (Quality Measure). This research design involves use of quantitative research 
methodologies involving empirical investigations. Here data is collected from 95 SMEs. This quantitative research 
design examines the relationship between dependent and independent variables to test hypothesized paths. In this 
research, cross-sectional survey methodology with sampling technique is used with the help of structured data 
collections. Structured data collection is achieved by collecting data with formal questionnaire with a direct process 
where the purpose of research is explained to all respondents. 
7.1 Survey Design and Instruments for Data Collection 
In this study the performance of ERP is assessed by multiple variables, which make the performance measurable. 
All such variables are measured on a 7 point scale, to carry out the analysis and to formulate the conceptual model. 
Using the SPSS-21 Statistical tool, a significant relationship of each variable with performance measure is 
identified. Constructs are included in questionnaire for various critical success factors influencing various 
performance measures as well as for performance measures is identified through literature as well as some 
constructs may be finalized in discussion with experts involved in ERP system implementations. Questionnaire 
designed is first pretested to identify and eliminate potential problems. This shall ensure validity and 
unidimensionality to some extent. Malhora and Dash (2011) suggest that respondent for pretest should be drawn 
from the same populations of respondents 53. Thus the same approach is to be adopted. First, five respondents are to 
be chosen who are actively involved in the ERP implementation and usage. This will help to improve constructs. 
Some repetitive measures may be omitted and some important measures may be added as per detail discussion along 
with test. In second stage of pretest, questionnaire shall be pretested with 10 to 15 respondents drawn from the same 
populations of respondents. Respondents are Cleary informed and explained about the purpose of pretesting. Their 
suggestions and difficulties are considered and final draft of questionnaire shall be prepared. Finally questionnaires 
are sending to the respondents through mixed mode approach. Anonymity of respondents shall be ensured by 
keeping the name and other details in questionnaire optional. 
7.2 Sampling Method 
The target population in this research is all Indian small and medium firms which have implemented enterprise 
resource planning systems. Data is collected through structured questionnaire through elements 
(respondents).Sampling frame is chosen from multiple resources like directory of corporate firms in India, from 
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websites of firms and ERP users as well as through personal contacts. Multiple resources were used in order to 
reduce sampling frame error. Sampling size shall be determined keeping the aspects of generalization and desired 
power in mind. Hair et al. (2007) recommended minimum 5 observations for each independent variable but the 
desired numbers of observations are 15 to 20 observations per independent variable 51. For this research samples 
from 95 SMEs are collected. The sample size is small due to the fact that very less number of SMEs have adopted 
ERP systems. 
7.3 Data analysis 
Questionnaires are sent to the respondents through mixed mode approach. Personal request and follow up is taken 
in case of non response. Cronbach’s alpha is computed and analyzed for checking reliability of scales and internal 
consistency of items. Summated scales are calculated with a fundamental assumptions involved in this study. 
Multiple regression method is used to test several hypothesized paths in conceptual model. Various fundamental 
assumptions underlying multiple regressions are checked like multi-co linearity check, normality of regression 
standardized residuals. Based on results of multiple regressions, the strength of relation between various 
independent and dependent variables is analyzed. Factor analysis is conducted with principal component analysis in 
order to ensure that items are loaded on the same factors ensuring unidimensionality of measures and also to enable 
creation of summated scales. Cronbach’s alpha is computed and analyzed for checking reliability of scales and 
internal consistency of items. As per guidelines of Malhotra and Dash (2011) and Hair et. al (2007) the minimum 
expectance value of KMO is 0.6 51, 53. Here KMO value is 0.714 indicates adequate sampling for factor analysis. 
Contents and face validity is ensured by discussion with experts, pretest, reference of literature review. As shown 
in above Table 2 Eigen values for all factors>1, with variance explained >60% and negligible cross loading ensured 
discriminant validity. Similarly Eigen values for all factors>1, with variance explained >60% with all loadings >0.5 
for all factors ensured convergent validity. All above details of principle component analysis (PCA) shows 
unidimensionality is maintained. Cronbach's Alpha which is measure of internal consistency is greater than 0.6 in all 
cases ensuring reliability. Summated scales are calculated by combining several individual measures into single 
measure. 
Table2: Results of factor analysis for Quality as dependent variable  
Variables Cronbach's 
Alpha 
Overall 
Cronbach’s 
Alpha 
Eigen Values as 
per scree test in 
PCA 
Independent 
Variables 
Top Managements Support(TMS) .921 .620 2.536 
Training(TR) .883 2.662 
Project Management(PM) .933 2.785 
Hardware and software .956 2.568 
Skill of work force  .794 2..657 
Dependent 
Variables 
QUALITY AVG .771 .918  
 
Multiple regression method is carried out to test several hypothesized paths in theoretical model. Various 
fundamental assumptions underlying multiple regressions are checked like multi-co linearity check, normality of 
regression standardized residuals. Based on results of multiple regressions null hypotheses stated were accepted or 
rejected as well as strength of relation between various independent and independent variables analysed. 
Standardized regression coefficients i.e. ȕ values are calculated from standardized data, hence enable comparison 
of effect of independent variables (i.e. TR, PM, HS, SW, TM) on dependent variable i.e. QUALITY with clear 
check on significance and other assumptions related to multiple regression. Here Training is showing highest impact 
on QUALITY. However there is negligible influence of skill of workforce on quality. From the table 3 following 
equation of Quality is constructed. 
QAVG = 0.579 TRAVG + 0.306 PMAVG + 0.152 HSAVG + 0.139 TMAVG. 
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Table3:  Multiple Regression results for Quality as dependent variable 
Independent Variables with AVG. Un-standardized Coefficients Standardized 
Coefficients 
t Sig. 
  B Std. 
Error 
Beta 
TRAVG .445 .064  0.579 6.986 .000 
PMAVG .188 .052 .306 3.589 .001 
HSAVG .196 .092 .152 2.142 .035 
SWAVG .044 .052 .058. 0.839 .404 
TMAVG .130 .064 .139 2.029 .045 
a. Dependent Variable: QAVG 
 
Then assumption of normality of error term is checked by visual inspection of histogram and normal probability 
plot as shown in figure 2 and 3. 
 
 
 
 
 
 
 
 
 
Figure 2:  Regression standardized residual’s plot for quality.                         Figure 3: Normal Probability Plot: Standardized residual’s 
 
All values in normal probability plot fall along diagonal line, as well as nature of histogram suggest that regression 
variate meet the assumption of normality. 
8. Discussion and Implications 
The multiple regression results reveal that Training, Hardware and software, project management, and Top 
Management Support significantly influence Quality benefits. Multiple regressions were conducted with all checks 
on fundamental assumptions and validities clearly confirmed the positive influence of Training, Hardware and 
software, project management, and Top Management Support on quality benefits. The standardized ȕ values 
confirm the highest effect Training, secondly Hardware and software and thirdly project management. However 
Skill of workforce shows negligible influence. This research gives priority for taking into consideration factors to 
get Quality benefits of ERP implementation in SMEs. The Implications of Research for SMEs are as follows. 
• Many executives or owners of SMEs were suspicious about benefits of modern information systems like ERP. 
Findings through systematic study using regression model indicate that Indian SMEs with ERP systems are 
getting of Quality Benefits to remain more competitive in this knowledge based economy. This will encourage 
such type of implementations in Indian SMEs.  
• This research work develops action plan for switching over of organization from legacy system to low cost ERP 
solutions like cloud based system, open source ERP systems for SMEs. 
9. Conclusion 
In knowledge based economy, Indian enterprises have challenges to provide high quality product at low cost, to 
remain more competitive in world. SMEs represent the spinal cord of Indian economy. To improve productivity and 
overall business performance, Enterprise Resource Planning (ERP) is one of the solutions for the Small and Medium 
Enterprises (SMEs) in order to face the global challenges. This study reveals the post implementation ERP system 
quantification effect of various independent variables Training, Hardware and Software used, Project management, 
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Skill of workforce and Top Management Support on Quality benefits. The model developed though Quantitative 
analysis using SPSS can help the SMEs to set the precedence of factors for acquiring the Quality Benefits of ERP-
CRM implementation. 
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